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Facturirig-yar c ull D u ard -- 



The ^— — ° ,manu,acturin9a 

circuit board. 

., m *n, .factored by laminating a plurality of 
Circuit boards are currently ly onto 

two .sided photolithographic^ structured P or 

each othe , T he in genera, is 

non-reinforced film or sheet of epoxy product in a 

nonstructured form. Since d very 

pLise.y on top o, each other, for a produced w ith 

to be connected. As an alternate, bore I e « w ^ 

r^r^^ 

expensive. 

or on tbe underside of tne multi-layer ^'^J ge or in the 
be active semiconductor are not su i,ab,e 

form of a chip, or passive compo ents. S co-P ^ ^ ^ 

tor being mounted on the inner layers of the c cu ^ ^ 

30 accommodation opening. There is in 
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- • — " :,rr:,: - — - 

, «,= RF line As frequencies increase, si 
properties of the RF line. A m subs trates or 

soch as FR4 are no longer sui.ab, ^i* V ^ up fe 



damped too strongly. 



aani|jc« - - 

between the different layers. This is not ^ ^ 

— 

20 each other. 

* of inst heat the known circuit boards 
For dissipating large -«■"* - fMrf|c coo ,, g system . The 

could also be prov, ed w* an ^ ^ separate 

cooling channels, however, need 
TperaLs, which makes the circuit hoard expense. 

* Hnr-k rate of the information processing 
25 With the increase in the clock rate o ^ ^ ^ 

systems in which the prior an** boards board , 
-ase in the demands ^^^.U- P~ loss 
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disadvantage of the poor know ^ flu|dic coo „ ng 

an extremely high expenditure. 

and the use of optical waveguides. 

This o.ect is achieved hy -J^^;:^ 
technique, which each have first ana secon(J 

of the functional s.des, the af gn 

ini ection moldmg process p ^ ^ ^ ^ mgy be 

formations required for the dear ^ ^ ^ 

configured at low expense and with maximum , p 
man u,acture of the individual layers; mere ^ J 
Shining step such as a finishing cut^g o^e • 

— -r^s^s;. 

precise alignment with respect to each other. 

according to one em— o, the ^J^jZ 
depressions which are pyramid-shaped, for example, may 
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positioning formations. When the ^J^Z^ZZl 
lach other to -m the circuit the = ; ua| so mat an 

other. 

, h an a „ernative embodiment of the invention the 
in accordance with an alternate from 

to each other. 

wording to one em—, o, the invent,. 

tha » a plug connector may be connected. *M ^ 
be s ,i PP ed onto the entice .rcuit *«, or if for this 

on ,y onto some of the individual '^^m .e circuit board; the 

protrusion. 

. . dc line in accordance with one embodiment of the 
For obtaining an RF line, in ac individual 
invention a first conductor trench is pr0V ' d ^ ^ 0(her ind ividua, 
lay ers and a second conductor trench ,s pro d ^ ^ 
layer , the two conductor trenches JL„. than 

° therandone ri:rnrrrdur 9 tr:nch ^ - ^ 

the other conductor trench. cross -section, for 

dimensions may be semicircular or ^ 
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have no influence on the RF line. 



conduction. 
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conuu^uwi i. 

Fo r CM ,ing the circuit hoar, in acccance — ^ 

of the — a — channel .ay he pn, * * - ^ 

individ ual layers, the cooling channel ^ ^ M 

b e conducted therethrough, the Cher — * «** ™ b * 
chan nei. The cooling channel, too, presents a — r 

r.rra-i ~, ^ — may be 



dissipated. 
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aiSSipaieu. 

— — • - — 

device which ensures the coding agent supply. 

AcC or d i, to a .urther ^^^^^Z^ 
one m ount for an electronic, opt,ca, or o J*» ^ 
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wir es used for connecting the component. 

conductive adhesive. Th,s allows g ^ 

are arranged on different circurt boar s. Fo ^ ^ 

inches which are arranged on function ^ a ^ 

oth er. of the individual layers, ^^^1* - ^ and as 

fromth e first functional side of anin. idu L a n electrically 

far as to the second functional side and are 

conductive material. 

trench is provided which is , of , he 

tractive index of which suitably f ^ " e m icrostructure of the 
dividual layer, so that a waveguide -j^^. may also b e 
individuallayerrequiredforthernanufctureounew J 

produced a, low expense during — J u ^ materia , jn ,o the 
hereafter, it is merely necessary to 3 ^ for b ,, ng suitably 

waveguide trench. Optoelectronic components adapte ^ 
arran ed in the mounts ofthe individual h ^ te 

re^^arrangedinthemountsandthewaveg^ 

_gu.de comprises a ^^^^l optoelectronic 
into and out of the waveguide. Th.s allows 
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which the waveguide extends. 

lt „ pre ferab,y proved « - mirror is =: 
is ins erted in me individual layer. Th, reduces — « ^ ^ 
mirr0 r and the individual layer may be produced 
other. 

manufacturing a arcuft board, compn g q( 
- —a, layer b^s - — 

mo ,ding process, each the ^ ^ jndjvjdua , 

formation preforms on first and surface 

such thatthey can eprovdecw, ^ |$ app , |ed or the 
consist, for example, n that a h. U ^ ^ ^ ^ (o ^ 

substrate is seed-mjected. In those regio subs equent 

provided with a metallization, the surface ,s ^ The 

Latment, so that no metallization is J d » ^ 

subseq uent treatment may consist* ^ ^ 

metallization is taKen away mechan.cally or X e «• « whjoh 

^^:.~^»---«- 

— — t:: — r . - ^ 

«me precisely portioned ,n relation 

positioning formations. The bas.c ^ only one 



ents as wel! as the cooling channels may be formed 
mounts for components as wen a 
without any further large expenditure. 

of the invention will be apparent from the 
Advantageous des.gns of the inventi 

subclaims. 



view; 
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W2 ^ h .«n^-^-- WM * ,,,,Vr 

usedintheprintedcircuitboardshowninF.g.i; 

■ * c\ n 9 in a first machining 
Fig .3shcws t he i ndivid U aMayerb,a n K0fB g .2 l na f , 

condition; 

u, i,«fFin 3 in a second machining 
Fig . 4 shows the individual layer blank of F,g. 

condition; 
board of Fig. 1 ; 

Fi , e shows a. embodiment - a circuit -d according * - 
invention, in cross-section; 

Fi , 7 shows a second embodiment - • — ^ * ^ 

20 invention, in cross-section; 

Fi ,S shows a third embodime * onboard according* the 
invention, in cross-section; 

Fig e shows, in cross-section, a circuit be- — — «~*» 
to an alternative embodiment during assembly; 
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according to the invention; 

Fig. 1 1 shows an alternative design in a view corresponding to that of 

^2 « shows in a schematic seotiona, view a further detai, of a crcuit 
board according to the invention; 

invention in a view corresponding to that of Fig. 12; 

Fi9 s 1 4a to 1 4c show various steps during manufacturing an individuai 
lay er used in the circuit board shown in F.g. 13; 

nas two functional s.des, that the PP ^ fae 

microstructured geometnc s ru = -J - ^ ^ ^ 
explained in detail hereinbelow. In the c cut b ^ 

of the upper ,nd,v,dual layer 10 w ^ ^ ^ 

an electrically conductive matena , » we ^ ^ 
components 28. Positioning format.ons 18 are 
formed here as pyramid-like protrusions. 

- - — « — r.rr~ 



of galvanic formation and galvanic copymg, * appl.cable, 
presenting the microstores to be formed later. 

^^^^ 
nation too, nas, for ^^^Z^ «. h ere 

A pretrea,men t of tbe entire surface of tne «*- £ . done ^ 
second step, for applying a ^^^ij^ 

metallization bath. 

« «— « » «- ^.t^ ,„ „ ^. 

:rrr — — . r: - — 



20 



25 



-11 - 



10 



15 



preforms 116 (see Fig. 1). 

circuit board can be carried away by thermal conducts. 

The pre-metaUization in the region ot the positioning formations ^ 
onL one hand, remain on the individual layer 10 , as ,s shown ,n F,g. 5^ 
30 n t a 1, the thicKness o, the pre-— tion has to be considered on 
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positioning 



. • j-.. .«l lauore: Th 
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are positioned by an engaged ot me , 6 whjch 

^"Tr^L is formed which consist o, a piuraiity of 
other, so tha^elfcuit ooa embodiments 
individuals. Oniy for reasons of better cianty 

top of the other. 
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opening prefer. ,72. The contact opening ^^^Z that 
du ring the pre-metallization "^2^«*«^ 
an ete ctrical ^sZ^tZm - —a, layers to each 
sides of the individuaMa^er^TO. used in tne region of the 

° ther -JS^T^: Irica, connection is achiev. 

^^^^^^ ' 
euxof*flt*ra-farttiBr ttevri^mon^ =ter a(Krt Re^etallization 

„*, also be designed to have ^J^^ lnickness that 
the upper of the two mdiv.dual layers P component 

- — ■ * — an r;;:;: r : 1" - *. «~ - 

28 is arranged. The components 28 do n P ^ 
is provided with a recess 32 opposite the components. 

positioning accuracy o, the -arted ccw = — ^ ^ 
multifunct.ona, structures can e rea « ■ ^ t0 

stage o, manufacturing - ^ — ^ pac , ng density can he 
use bare chips or dies, because in integration 
30 increased by the usual leadframe housing being omitted. 
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packing density increases and the size decreases. 
coc^^-^'-^-^^T^ with a 

25f5^-^ - — is not necessary for 

fS^tfoTTot the COulii ly U iai n iU. 

In the embodiment shown, the metaliization on the underside of the 

T So there is the possibility of guiding a cookng agent 36, tar 

channel 34. So there ™ v where bv large amounts of 

instance water, through the cooling chan e, 34 wherebv g 

of the lower individual layer. 

ln Fig 9 there is shown a further embodiment of a circuit boards 
amho diments no protrusions and depresses are used here 
the prev,ous embod.men s, no P ^ 

as positioning formations 16, but insteao 
individual layer. 
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• 38 are used for positioning the individual layers relative 

Positioning pins 38 are usea iu h beC ause 

the individual layers relative to each other. 

nf a circuit board 5 consisting of two 
ln Fig. 10 there is shown a detail of a an** 

shown for the sake of better clarity. 

formed on the individual layers so as to be oente 
oth er, the dimensions ot the upper Wlth this , the 

, arg er than t h e dimensions - - = — ^ the 
upper conductor trench 12 bridges 

layers 10 don't matter, 
described. 
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inches; this distance has to be kept very precisely. 
RF , ine s of - circuit board which are q( 

individual layers. 

„■ to a further development (not shown), also electrical 
According to a turtner u v _ tne rf lines 

reso nator structures can be produced in the same manner 
by metallized depressions of an individual layer. 

, p- a 12 there is shown schematic^ a further embodiment of a 
In Fig. 12 there is Drovld ed with a waveguide 

circuit board. The lower indiv.dual layer 10 ,s pro 
40 here, the .atter being formed by a wavegu r nch 

• ^-^^^nrr^ —V upon 
tre nch preforms, the ™* " jndividual la yer has to 

fo rmation of the individual layer blank. The o ^ 
consist of an optically transparent material for achieving 
guiding. This isthe case if as materia, PM M,,s used. 

The waveguide trench « is provided at i* ends 
faces . The sector region is formed so as »» p«**^ ^ 

isssssrss? 

damped too much by metallic boundary surfaces. 
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gently, the waveguide trench « * «J£ - ^ 
mat eria, Py ways ana £ J^u-^ 

refraction index than the surround.ng matenai of the 
10 in this way there is formed an optical wavegu,de. 

provided with mounts 26 for opto ^ 
elements is now possible via the mirrors 44. 

so doing, it is not necessary to carry |ets (see 

reflector ar e a . Instead of this, completely metall.ed P ^ 
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they are firm, ne,d <n - individual ,ayer after the waveguide trench 40 
has been formed. 



board, for instance. 



the packing density increases and the size decrease, 

A further important feature in fhe circuit hoards described is that e«ch 

drasticaily reduced as compared to prior art methods. 
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List of reference numbers: 

5: circuit board 
10: individual layer 
12: conductor trench 
1 4: mount 

16: positioning formation 

1 8: metallization 

20: cooling groove 

22: contact opening 

24: electrically conductive adhesive 

26: mount 

28: component 

30: bonding wire 

32: recess 

34: cooling channel 

36: cooling agent 

38: positioning pin 

40: waveguide 

42: waveguide trench 

44: mirror 

1 1 0: blank for individual layer 

1 1 2: conductor trench preform 

1 1 4: mount preform 

1 1 6: positioning formation preform 

1 1 8: pre-metallization 

1 20: cooling groove preform 

122: contact opening preform 



